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Amendment Dated: October 30, 2008 

Reply to Final Office Action of May 2, 2008 

REMARKS/ARGUMENTS 

The Office Action mailed May 2, 2008 has been received and the Examiner's comments 
carefully reviewed. Claims 12-14, 16-18, and 21-22 are rejected. Claim 12 is amended. For at 
least the following reasons, Applicants respectfully submit that the pending claims are in 
condition for allowance. 

Claim Rejections 

Claims 12-14 and 16-18 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Bradford et al. (U.S. Patent No. 5,956,745) (hereinafter "Bradford"). Claims 21-22 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Bradford in view of Armangau et al. (U.S. 
Patent No. 6,934,822) (hereinafter "Armangau"). 

With respect to Claim 12, the Office Action states that Bradford teaches "monitoring 
moves of occupied-space blocks in the original volume, wherein moving an occupied-space 
block comprises transferring contents from within the occupied-space block to a second block, 
which is one of the free-space blocks, the second block becoming an occupied- space block, and 
the first block becoming a free-space block (See column 3, lines 63-67); monitoring writes of 
blocks in the original volume (See column 3, lines 63-67); wherein monitoring the writes of the 
blocks includes determining which blocks to protect by copy-on-write operations before the 
writing of the blocks and which blocks not to protect by the copy-on-write operations (See 
column 21, lines 24-30, wherein the protect before write is taught); and producing a snapshot 
versions of blocks in response to a read requests (See column 4, lines 36-38, and see column 4, 
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lines 58-58, wherein each update is a version)." The AppUcants respectfully disagree but have 
amended Claim 12 to more clearly define the invention. 

As amended, Claim 12 recites in part "taking a snapshot of an original volume using a 
first program that is configured to mediate between the file system and a block driver; wherein 
taking the snapshot includes creating a bitmap comprising a plurality of bit spaces, wherein each 
bit space corresponds to a respective block in the original voliraie, wherein each bit space is set 
either to an ignore value or to a protect value, and wherein initially a bit space is set to the ignore 
value when the respective block that corresponds to the bit space is a fi-ee-space block when the 
snapshot is taken, and a bit space is set to the protect value when the respective block that 
corresponds to the bit space is an occupied-space block when the snapshot is taken; monitoring 
moves of occupied-space blocks in the original volume, wherein moving an occupied-space 
block comprises transferring contents firom within the occupied-space block to a second block, 
which is one of the firee-space blocks, the second block becoming an occupied-space block, and 
the first block becoming a fi-ee-space block; monitoring writes of blocks in the original volume; 
wherein monitoring the writes of the blocks includes determining which blocks to protect by copy- 
on-write operations before the writing of the blocks such that data in that block is preserved and 
which blocks not to protect by the copy-on-write operations; wherein monitoring the moves and the 
writes comprises using the first program to intercept efforts by the file system to access blocks in the 
original volume; and producing a snapshot version of blocks in response to a read request using 
the information on which blocks to protect by the copy-on-write operations and which blocks not 
to protect." Among other differences, the cited references fail to teach that a first program 
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monitors block moves and writes by a second program in order to determine which blocks to 
protect within a snapshot. 

Li contrast, Bradford teaches moving blocks from one volume to another. Bradford is not 
concerned with minimizing the amount of resources consumed by generating a snaphshot of a 
disk volume. Instead, Bradford teaches "An automatic volume block resizer for automatically 
resizing a volume in a disk drive system. The original volume includes original volume blocks 
each having an original volume block size, and the resized volume including new volume blocks 
each having a new volume block size" (See Abstract). Additionally, Bradford does not teach 
that a different program monitors the moves and/or writes that are made by another program. 
Instead, Bradford teaches moving the blocks itself. The present invention is directed at avoiding 
copy-on-write operations for logically insignificant moves ob blocks. Merely moving a block of 
data would be considered a logically insignificant move, md as such, would not require a copy- 
on-write operation that would require more resources to maintain a snapshot of the volume. 
Since the cited references fail to teach a first program monitoring the moves and/or writes of 
other programs in order to determine what blocks to protect. Claim 12 is proposed to be 
allowable. Claims depending from Claim 12 are proposed to be allowable as they depend from a 
valid base claim. 

Conclusion 

In view of the foregoing amendments and remarks, all pending claims are believed to be 
allowable and the appUcation is in condition for allowance. Therefore, a Notice of Allowance is 
respectfully requested. Should the Examiner have any fiirther issues regarding this application. 
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the Examiner is requested to contact the undersigned attorney for the applicant at the telephone 
number provided below. 



MERCHANT & GOULD P.C. 
P. O. Box 2903 

Minneapolis, Minnesota 55402-0903 
206.342.6200 



Respectfully submitted, 
MERCHANT & GOULa 



Timothy?. Sullivan 
Registration No. 47,981 
Direct Dial: 206.342.6254 



27488 
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